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TITLE OF THE INVENTION 

MANUFACTURE OF WAFER LEVEL SEMICONDUCTOR DEVICE AND 

SEMICONDUCTOR DEVICE 
DETAILED DESCRIPTION OF THE INVENTION 

Background of the Invention 

The present invention relates to a method of manufacturing 
wafer level semiconductor device and a semiconductor device wherein 
a plurality of chips and chip size packages (hereinafter referred 
to as CSP) are formed on the wafer and substrate. 

There has been proposed a semiconductor package having the 
structure that an external output terminal formed of a projected 
electrode is provided on a chip, in order to provide the shape of 
semiconductor package sealed with resin closely to a semiconductor 
element (hereinafter referred to as chip) as much as possible, at 
least the side surface of projected electrode is sealed with resin 
under the wafer condition and thereafter each chip is diced. 
(Japanese Published Unexamined Patent Application No. HE I 10-79362; 
US Patent application No. 09/029,608) 

The present invention relates to a method for providing 
manufacturing history used to conduct failure search of such wafer 
level semiconductor device and a semiconductor device manufactured 
using such method. 

Information including manufacturer name , type, manufacturing 
lot or the like has been marked on the resin of a semiconductor 
device surface in the semiconductor device of the type other than 
the wafer level semiconductor device, namely the semiconductor 
package after the dicing and resin sealing. If a failure has 

-1- 



occurred, history of manufacturing lot can be searched from this 
marking information and thereby cause of fault can be identified 
effectively . 

The similar information is also marked in the wafer level 
semiconductor device of the related art. 

In manufacture of semiconductor device using wafer including 
wafer level semiconductor device, manufacturing processes are all 
performed under the wafer condition but a fault is sometimes 
generated from the particular position on the wafer. In this case, 
it is required to detect where a fault is generated on the wafer 
but since no marking is conducted on the chip in the manufacturing 
method of the related art, it is impossible to identify where a 
fault has occurred on the wafer. 

Even if marking is conducted on the chip, it is required to 
execute the process to melt the resin and it is considerably 
complicated to confirm the marking after the sealing with resin. 

Brief Summary Of The Invention 

Therefore, it is an object of the present invention to provide 
a method of manufacturing semiconductor device in the method of 
manufacturing wafer level semiconductor device where a fault can 
be searched from the marked information even after the sealing resin 
is formed on the wafer and a semiconductor device manufacturing 
with such semiconductor device manufacturing method. 

The object of the invention is achieved by a method of 
manufacturing wafer level semiconductor device, comprising sealing 
process for sealing, with resin material, the front surface of a 
wafer having the front and rear surfaces and having formed a plurality 

-2- 



of semiconductor chips on the front surface, first marking process 
for marking the position information corresponding to each chip 
in the region of each chip at the rear surface of the wafer, process 
for conducting electrical test to each chip, second mar king process 
for marking the result of the electrical test corresponding to each 
chip in the region of each chip at the rear surface of the wafer, 
and dicing process for dicing each chip. 

Further, the object of the invention is achieved by a method 
of manufacturing wafer level semiconductor device comprising 
sealing process for sealing, with resin material, the front surface 
of a wafer having the front and rear surfaces and having formed 
a plurality of semiconductor chips on the front surface thereof, 
process for conducting electrical test to each chip, marking process 
for marking, in the region of each chip at the rear surface of the 
wafer, the position information corresponding to each chip and the 
result of the electrical test, and dicing process for dicing each 
chip . 

Further, the object of the invention is achieved by a method 
of manufacturing wafer level semiconductor device comprising 
sealing process for sealing, with resin material, the front surface 
of a wafer having the front and rear surfaces and having formed 
a plurality of semiconductor chips on the front surface, attaching 
process for attaching, to the rear surface of wafer, a resin sheet 
on which marking is made on the wafer to indicate position of each 
chip and dicing process for dicing each chip. 

Further, the object of the invention is achieved by a 
semiconductor device comprising a semiconductor chip diced from 
the predetermined position of wafer wherein circuits are formed 
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at the front surface, a resin sealing the front surface of the 
semiconductor chip, an external output terminal exposed from the 
resin and connected with the circuits, and a marking provided at 
the rear surface of the semiconductor chip to indicate the 
predetermined position of the wafer. 

Further, the object of the invention is achieved by a 
semiconductor device comprising a semiconductor chip diced from 
the predetermined position of a wafer where circuits are formed 
at the front surface, a resin for sealing the front surface of the 
semiconductor chip, an external output terminal exposed from the 
resin and connected to the circuit, resin sheet attached to the 
rear surface of the semiconductor chip and a marking for indicating 
the predetermined position of the wafer printed on the resin sheet. 

Each means described above includes following operations. 

According to the first manufacturing method described above, 
resin sealing and electrical test are performed under the wafer 
condition without dicing individual chips from the wafer and 
therefore wafer manufacturing record can easily be corresponding 
to the chip manufacturing record. Moreover, marking can be made 
in the wafer condition before individual chips are diced into each 
chip. Therefore, when the manufacturing information is described 
at the time of marking, the chip manufacturing record is also left 
together with the position information on the wafer of chip to 
individual chip afterthedicinginsuchacasethatthe manufacturing 
information is described at the time of marking. Thereby, if a 
defective product is generated, the cause may be searched easily 
and trace-ability can be improved. 

According to the second manufacturing method described above , 
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since the marking of position information can be executed in the 
same process as the marking of the result of electrical test, 
effective marking may be realized by attempting twice the marking 
process as described in the first method- 
According to the third manufacturing method described above, 
since the resin sheet is used, the semiconductor package on which 
at least position information is marked can be structured only by 
attaching the resin sheet and the making can be done within a short 
period of time. 

According to the first semiconductor device as described above, 
the information suggesting where the chip in the semiconductor 
package is located during the manufacturing process is marked and 
the manufacturing location record is left and therefore if a fault 
is generated, the cause of such fault may be searched easily and 
thereby trace-ability can be improved. 

According to the second semiconductor device as described 
above, since the resin sheet is used in addition to the operation 
effect similar to that of the first device , the semiconductor package 
on which the position information is marked can be obtained at a 
low price. 

BRIEF DESCRIPTION OF THE DRAWING 

The ob j ect and advantages of the invention will become apparent 
and more readily appreciated from the following description of the 
preferred embodiments, taken in conjunction with the accompanying 
drawing of which: 

Fig. 1 is a diagram for explaining the manufacturing process 
of the first embodiment of the present invention. 
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Fig. 2 is a diagram for explaining the manufacturing process 
of the first embodiment of the present invention. 

Fig. 3 is a diagram for explaining the manufacturing process 
of the first and second embodiments of the present invention. 

Fig. 4 is a diagram for explaining the manufacturing process 
of the third embodiment of the present invention. 

Fig. 5 is a diagram for explaining the manufacturing process 
of the fourth embodiment of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Next, a preferred embodiment of the method of manufacturing 
wafer level semiconductor device of the present invention will be 
explained with reference to Fig. 1 to Fig. 5. 

The wafer level semiconductor device used in the present 
invention provides an external output terminal formed ofaprojected 
electrode composed of Cu or the like to the electrode on each chip 
of wafer and is resin-sealed at its side surface of at least projected 
electrode under the wafer condition. Moreover, the wafer level 
semiconductor device of the present invention forms a plurality 
of chip at the surface thereof by the well known wafer process and 
those where a plurality of CSPs are formed on the substrate and 
these are resin-sealed at a time are also included in the wafer 
level semiconductor device. 
(First Embodiment ) 

Figs. 1(a) and 1(b) are diagrams for explaining the first 
embodiment of the present invention indicating the resin sealing 
process of the wafer level semiconductor device of the first 
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embodiment . 

In these figures, numeral 1 designates a semiconductor wafer 
where a plurality of CSPs or ordinary chips are formed. In more 
detail, this semiconductor wafer is disclosed in the Japanese 
Published Unexamined Patent Application No. HEI 10-79362. 

On the chip or CSP formed on the wafer 1, pad electrodes are 
formed and the projected electrode (hereinafter called a post) is 
formed thereon as the external output terminal formed of copper 
or the like. On the circuit surface of wafer 1, the sealing resin 
is formed to protect the chip formed on the wafer surface. 

The sealing resin is formed in the following processes. 

As illustrated in Fig. 1(a), the wafer 1 is placed in the 
cavity formed of an upper metal die 5 and a lower metal die 6. This 
cavity is formed a little larger than the wafer in size. The sealing 
resin is formed on the wafer by compression molding of the resin 
between the upper metal die 5 and lower metal die 6 . But , a temporary 
film 4 is provided in the upper metal die to easily separate the 
metal dies on the occasion of taking the wafer from the metal dies. 

Fig. 1(b) illustrates the process to form a sealing resin 
3 to the wafer set in the metal dies of (a) through the compression 
mold of resin. 

In order to mold the sealing resin 3, a resin tablet (not 
illustrated) is placed first at the center of wafer, pressure is 
then applied to the upper and lower metal dies under application 
of heat, and the resin tablet is widened on the wafer 1 to conduct 
the compression mold. Thereby, the sealing resin 3 is formed 
covering the circuit surface and side surface of the wafer. In 
place of the compression mold explained above, the resin sealing 
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can be realized also using the ordinary transfer mold. 

Next; the process to conduct marking, test and dicing to the 
wafer having completed the resin sealing will be explained with 
reference to Figs. 2(a) to 2(d) and Fig. 3(a). 

Fig. 2(a) illustrates the wafer under the condition having 
completed the resin sealing explained above. The marking of 
position information is performed in the process (b) to the region 
of each chip at the rear surface of chip for the rear surface 3 
of the wafer in the opposite side of the circuit surface of this 
wafer to form the marking 2a. These processes correspond to the 
steps 41, 42 illustrated in Fig. 3(a). 

Position information indicates where the chip to be marked 
is located on the wafer. For example, when the virtual X-Y axis 
is provided to the wafer and the numerals corresponding to such 
coordinates are marked, the position information on the wafer can 
be indicated in each chip. 

In addition to the marking of the position information, the 
basic information including type of product, lot number and 
manufacturing week can also be marked here. 

Moreover, this information can be marked based on the 
assembling information stored in an assembling information storage 
memory 48 (Fig. 3 (a)) in regard to the fault generated at the time 
of resin sealing. This assembling information includes the 
position information indicating where the partial fault of sealing 
resin generated at the time of compression mold is located on the 
wafer . 

The mark 2 may be printed using the laser. The YAG laser 
or green laser is used and output of this laser is set to 300 to 
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500 mW. 

Next, as illustrated in Fig. 3(c), electrical testis performed 
in the wafer level for each chip. Chip test is conducted by placing 
the probe pin 12 in contact with the Cu post 10 as the external 
electrode formed on each chip. The probe pin 12 may be placed in 
contact in unit of several pins and placed simultaneously with all 
pins of the chip . Moreover, the probe pin 12 may be placed in contact 
with a plurality of chips or the wafer contactor may be used for 
simultaneous contact to all wafers. These processes correspond 
to the step 43 illustrated in Fig. 3(a) . 

Electrical test is performed to confirm whether the internal 
circuit functions in correct or not for each chip and the burn-in 
test may also be performed as required under the predetermined 
temperature environment . 

Result of this electrical test is stored in the test information 
storage memory 49. In this case, data of good product is stored 
together with the position information to form the good product 
map data. 

Thereafter, as illustrated (d) , result of the electrical test 
is marked in the region of each chip at the rear surface of the 
wafer to form the mark 2b. This process corresponds to the step 
44 illustrated in Fig. 3(a). 

Result of this test may be performed to indicate good product 
or defective product or to indicate only the good product . Moreover, 
this marking may be performed for the good product in the 
predetermined ranks . 

Finally, as illustrated in (d) , dicing is conducted for each 
chip using a dicing saw and as illustrated in (e), individual 
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semiconductor package can be obtained. Only the good product of 
the semiconductor package are selected and delivered on the basis 
of the marked information explained above. These processes 
correspond to the steps 45, 46, 47 illustrated in Fig. 3(a). 

For this selection, the good product map data explained above 
is used and selection of only good product can be traced for 
confirmation by referring to the map data based on the position 
information within the wafer . Moreover, the defective product may 
be discriminated easily by giving thereto the marking that enables 
visual discrimination from the good product. 

As explained above, since the resin sealing and electrical 
test are performed under the wafer condition without dicing of each 
chip from the wafer, the wafer manufacturing record may be easily 
set to correspond to the chip manufacture record. Moreover, 
according to the present embodiment, marking can be done under the 
wafer condition before the each chip can be isolated with the dicing 
process. Therefore, when the manufacturing information is 
described at the time of marking process, the chip manufacturing 
record is also left together with the position information on the 
wafer of individual chip after the dicing process and thereby the 
cause may easily be traced if a fault is generated, thus improving 
the trace-ability in the failure search. 
( Second Embodiment ) 

Fig. 3(b) is a diagram illustrating the second embodiment 
of the present invention. 

Difference from Fig. 3 (a) lies in that the marking of position 
information is not performed before the electrical test 52 in the 
wafer level but after this test. 
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As explained above, in this embodiment, since the marking 
of the position information and marking of the result of electrical 
test are conducted in the same process, this marking can be realized 
more effectively than the two times of markings as illustrated in 
Fig . 3(a). 
(Third Embodiment ) 

Fig. 4 is a diagram illustrating the third embodiment of the 
present invention . 

This embodiment suggests the sealing of both surfaces of the 
wafer with the resin 3a, 3b as illustrated in Fig. 2. 

As illustrated in (a) , the circuit surface side is sealed 
with the resin 3a, while the opposite surface with the resin 3b. 
This sealing process can be conducted by conducting twice the method 
explained in Fig. 1 through upside down of the wafer. 

Next, as illustrated in (b) , the marking of position 
information is performed to the resin 3b in the opposite side of 
the circuit surface as in the case of the first embodiment to form 
the mark 2 . 

Next, as illustrated in (c) , the electrical test is performed, 
as in the case of the first embodiment, by placing the probe 12 
in contact with the Cu post 10 exposed from the resin 3a at the 
circuit surface. 

Finally, as illustrated in (d) , the result of electrical test 
is marked to the resin 3b as in the case of t he first embodiment. 
The remaining processes may be performed in the same manner as the 
first embodiment. 

The marking process may be performed, as in the case of the 
second embodiment, by simultaneously marking both position 
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information and result of electrical test. 

As explained above, marking can be performed to the resin 
surface with the existing facilities for printing the mark on the 
resin surface by sealing the both surfaces of wafer with resin and 
then printing the mark on the resin surface. 
( Fourth Embodiment ) 

Fig. 5 is a diagram for explaining the fourth embodiment of 
the present invention. 

In this embodiment, the circuit surface and opposite surface 
of the wafer explained in Fig. 4 are formed of a resin sheet 7 of 
heat-resistant organic material, for example, polyimide . 

First, the circuit surface side is sealed with the resin 3a. 

Next, the position information is marked on the resin sheet 
7 as in the case of the first embodiment. 

Next, as in the case of the first embodiment, the electrical 
test is performed by placing the probe in contact with the Cu post 
exposed from the resin 3a of the circuit surface and the result 
is marked on the resin sheet 7. Thereafter, this resin sheet is 
attached to the opposite surface of the circuit surface of wafer. 
The remaining processes are performed in the same manner as the 
first embodiment for the dicing of wafer to each chip. 

The semiconductor package having the marking can be formed 
only by attaching the resin sheet through the use of such resin 
sheet and the marking can be performed only within a short period 
of time. 

In the marking process, it is also possible, as in the case 
of the second embodiment, to simultaneously mark both position 
information and result of electrical test on the resin sheet 7 and 
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thereafter attach the resin sheet having the marking to the rear 
surface of the wafer. 

Thereby, the marking information including the position 
information and result of electrical test is not required to 
temporarily print unlike the first embodiment and the result of 
electrical test can be marked on the resin sheet simultaneously 
when the test is performed. 

Moreover, it is also possible to previously print the numerals 
and codes indicating the position information of the chip on the 
resin sheet and then attaching the resin sheet to the rear surface 
of wafer under the condition of Fig. 2 (a) . In this case, the result 
of electrical test is not printed. The result of electrical test 
is no longer required to print on the resin sheet in the case where 
such result is stored in the memory together with the position 
information of chip. Thereby, the marking process of the test 
result may be omitted and accordingly the processes may be saved. 
[Effect of the Invention] 

As explained above, according to the method of manufacturing 
wafer level semiconductor device of the present invention, sine 
the information indicating where the internal chips are located 
on the wafer can be printed on the diced semiconductor package, 
the trace-ability of search for defective product can be very much 
improved . 

What is claimed is: 

1. A method of manufacturing wafer level semiconductor device, 
comprising the steps of: 
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sealing the front surface of a wafer having the front and 
rear surfaces and having formed a plurality of semiconductor chips 
on the front surface with resin material; 

a first marking the position information corresponding to 
each chip in the region of each chip at the rear surface of said 
wafer; 

conducting electrical test to each chip; 

a second marking the result of said electrical test 
corresponding to each chip in the region of each chip at the rear 
surface of said wafer; and 

dicing the wafer into each chip. 

2. A method of manufacturing wafer level semiconductor device 
comprising : 

sealing the front surface of a wafer having the front and 
rear surfaces and having formed a plurality of semiconductor chips 
on the front surface thereof with resin material; 

conducting electrical test to each chip; 

marking in the region of each chip at the rear surface of 
said wafer, the position information corresponding to each chip 
and the result of said electrical test; and 

dicing the wafer into each chip. 

3 . A method of manufacturing wafer level semiconductor as claimed 
in claim 1 or 2, wherein the circuit surface of said wafer and the 
opposite surface thereof are sealed with resin material and said 
position information and result of electrical test are marked in 
the region of each chip on the surface. 
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4. A method of manufacturing wafer level semiconductor device 
comprising : 

sealing the front surface of a wafer having the front and 
rear surfaces and having formed a plurality of semiconductor chips 
on said front surface with resin material; 

attaching a resin sheet on which marking is made on said wafer 
to said rear surface of wafer to indicate position of each chip; 
and 

dicing the wafer into each chip. 

5. A method of manufacturing wafer level semiconductor device 
as claimed in claim 4 further comprising: 

conducting electrical test to each chip; and 

marking the result of said electrical test corresponding to 

each chip to the region of each chip of the rear surface of said 

wafer . 

6. A semiconductor device comprising: 

a semiconductor chip diced from the predetermined position 
of wafer wherein circuits are formed at the front surface; 

a resin sealing the front surface of said semiconductor chip; 

an external output terminal exposed from said resin and 
connected with said circuits; and 

a marking provided at the rear surface of said semiconductor 
chip to indicate the predetermined position of said wafer. 

7. A semiconductor device comprising: 
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a semiconductor chip diced from the predetermined position 
of a wafer where circuits are formed at the front surface; 

a resin sealing the front surface of said semiconductor chip; 

an external output terminal exposed from said resin and 
connected to said circuit; 

a resin sheet attached to the rear surf ace of said semiconductor 
chip; and 

a marking indicating the predetermined position of said wafer 
printed on said resin sheet. 
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[ABSTRACT] 

The object of the present invention is to provide a method 
of manufacturing semiconductor device in the method of manufacturing 
wafer level semiconductor device that can search the defective 
products from the marking information even when sealing resin is 
formed on the wafer and a semiconductor device manufactured with 
the same method. The means for solving the object is a method of 
manufacturing wafer level semiconductor comprising a process to 
seal with a resin material the surface of wafer having the front 
surface and rear surface and forming a plurality of semiconductor 
chips on said front surface, a first marking process for marking 
the position information corresponding to each chip to the region 
of each chip at the rear surface of said wafer, a process for 
performing the electrical test to each chip, a second marking process 
for marking the result of said electrical test to the region of 
each chip at the rear surface of said wafer and a dicing process 
for dicing the wafer to each chip. 
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PCT International application designating the United SUtes, listed 
below and, insofar as the subject matter of each of the claims of 
this application is not disclosed in the prior United States or PCT 
International application in the manner provided by the first 
paragraph of Title 35, United States Code Section 112, I 
acknowledge the duty to disclose information which is material to 
patentability as defined in Title 37, Code of Federal Regulations, 
Section 1.56 which became available between the filing date of the 
prior application and the national or PCT International filing date of 
application. 

(Status: Patented, Pending, Abandoned) 
(Status* Patented, Pending, Abandoned) 

auk*, tkmm 

I hereby declare that all statements made herein of my own 
knowledge are true and that alt statements made on information 
and belief are believed to be true; and further that these 
statements were made with the knowledge that willful false 
statements and the tike so made are punishable by fine or 
imprisonment, or both, under Section 1001 of Title *18 of the 
United States Code and that such willful false statements may 
jeopardize the validity of the application or any patent issued 
thereon. 
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Japanese Language Declaration 



POWER OF ATTORNEY: As i named inventor, t hereby appoint 
the following attorney(s) and/or agent(s) to prosecute this 
application and transact all business In the Patent and Trademark 
Office connected therewith (list name and registration number) 
See list of attorneys and/or agents on page 5. 



Send Correspondence to; 

ARMSTRONG, WESTERMAN, HATTORI, 

McLELAND & NAUGHTON 
1725 K Street, N.W., Suite 1000 
Washington, D.C. 20006 



Direct Telephone Cads to; (name and telephone number) 



Telephone: (202) 659-2930 Fax; (202) 887-0357 







Full name of sole or first inventor 

Shinsuke NAKAJYO 




Rtt 


Inventors signature * Oate 

^^A^Owi^H September 28, 2000 




im 


Residence V 

Akiruno, Japan 




mm 


Citizenship 

Japanese 






Post Office Address G/O FUJITSU LIMITED, 1-1, 

Kamikodanaka 4-chome, Nakahara-ku, 




Kawasaki-shi, Kanagawa 211-8588 Japan 






Fufl name of second joint inventor, if any 

Yoshiyuki YONEDA 






Second inventor's signature _ Oate 

%*Lp<L ^wk September 28, 2000 






Residence 

,^^hiP«f-4aaaa-„ - ,., .. ... 






Citizenship 

Japanese 






Post Office Address c/o FUJITSU LIMITED, 1-1, 
Kamikodanaka 4-chome. Nakahara-ku. 




Kawasaki-shi, Kanagawa 211-8588 Japan 



(3fEj=.J[aKO^|S}5S9J^5*ICov »-C uPiectCg£i£U . 3f<£ Sri" (Supply similar information and signature for third and subsequent 
-6 C t ) joint inventors.) 
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FuB mem of third Joint Inventor, if any 

Hidebaru SAKODA 








Thifd irjwtpr-r^rMrtur. ^ / Date 

/J^tAAaa^u piUPsrrJQ^ September 28, 2 




fi£j3f 




Residence 

Kunitaefii, Japan 








Citizenship 

Japanese 








Post Office Address c/o F[jj ITSU LIMITED, 1-1, 
Kamikodanaka 4-rhnmP. NRk^r^-kn. 




Kawasaki-shi , Kanagawa 211-8588 Japan 








Fu» name of fourth Joint Inventor, tf any 






0ft 


Fourth Inventor's signature Date 


f 


** 




Residence 


f 






Citizenship 


'4 






Post Office Address 












FuH name of fifth John inventor *f any 






rift 


Fifth Inventor's signature Date 


n 


ffi£0f 




Residence 








Citizenship 








Past Office Address 












FuB name of sixth joint kwantor. If any 






aft 


Sixth fcwentor's signature Date 








Residence 




Eli 




Citizenship 








Post Office Address 







Paga^of S 



(cont'd.) ARMSTRONG, WESTERMAN, HATTORI, McLELAND & NAUGHTON 



List of attorneys and/or agents 



James E. Armstrong, m, Reg. No. 18,366; William F. Westerman, Reg. No. 29,988; Ken-Ichi 
Hattori, Reg. No. 32,861; Le-Nhung McLeland, Reg. No. 31,541; Ronald F. Naughton, 
Reg. No. 24,616; John R. Pegan, Reg. No. 18,069; William G. Kratz, Jr., Reg. No, 
22,631; James P. Welch, Reg. No. 17,379; Albert Tockman, Reg. No. 19,722; Mel 
R. Quintos, Reg. No. 31,898; Donald W. Hanson, Reg. No. 27,133; Stephen G. 

O Adrian, Reg. No. 32,878; William L. Brooks, Reg. No. 34,129; John F. Carney, Reg. 

fl No. 20,276; Edward F. Welsh, Reg. No. 22,455; Patrick D. Muir, Reg. No. 37,403; 

J Gay A. Spahn, Reg. No. 34,978; John P. Kong, Reg. No. 40,054; and Luke A. Kilyk, 

'% Reg. No. 33,251. 
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